MATHS FOR JEE MAIN & ADVANCED

HINTS & SOLUTIONS

EXERCISE -1
Single Choice )
ax” +bx+c
o 2sin2( (ax2 +bx+c)2
3. Limitvx+1-+x =0 = cot(0)=mn/2 9. Lim 2
X0 ° X 2 2
) —0 (ax2+bx+c) 4(x-a)
. 2x+1 - 5
L:ggt( 1 ) — o = sec! (0)=m/2 2

1 1
4. hm£—+—+ ..... +tontermsj 2azﬁ+bx+ckﬁ+bx+cu
n»o\]1.3 3.5 a a a a

Y (x—0t)
- X—0 X—0O
11111 1 | e
IS e T
n-— n+ le a2 (X_a)2 (ZX_B)2;
. 1(1 1 ) 1 x—>a 2(x—a)
T22 0 2n41/ 2
a2 2
_ Lim— (a-B)*> = C
6. Let imf(x)=L & limgx)=M oo 2
7 LtM=2 & L -M=1 10. /=¢? hence {e*}=¢*-7
L > & M :
= = — = —
2 2 1. [”ijm 1+h [n nhj
3 . Eirll(l—x)tan £y —IHO( —1+h)tan 575
So lim f(x)g(x)=L.M =7
~ lmhcot~h= fim— -2
1 —cos(ax® + bx +c¢) oy eot>h th
7. lim tan —
X0 (X—O{,)z 2

~ (1-cosa(x—a)x—P) . (tan({x}-1)sin{x}
= lim R a2 lim
w( (x—a) (x —pra’ j(" P a T -

1 tan((1 —h)—1))sin(l —h
= — a’ (o — B) _lim (tan(( )—1))sin( )
2 o (I=h)(@ -h)-1)
B Lim SN, D p o iy SMIERLS [ {x}={0-h}=1-h]
x>0 X X—> X
sin3x i —tanhsin(l —h)
2 = — - .. =sinl
_ L o ™ w0 (@ —h)h)
x—0 XZ
for existence of limit 3+a=0 = a=-3 lim tan(h — 1)sinh
RHL = lim ———— —an]
. J= Lim sin3x —3x+bx’ 0" hth—1)
. = —_— =
20 X % LHL#RHL

limit does not exist
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LIMIT

13. yigosin\/x+l—si11\/;
(x+1+4%)  (Vxr1—x)
5 JsmL > J

= lim 2 cos

X—>00

(VTR (T 7] (T )
:ljm2cosL 5 JsmL 5 JXK 5 J

(it )
=)

2

i (\/x+1+\/;\x 1
lim 2 cos 5 J NN

. (I —tanx/2) (1 —sinx)

):o

14. lim
ot (1 +tanx/2) (m-2x)
2
, [n xj (I —sinx)
= limtan| ———| —
ot 4 2/ (m-2x)
2

n 7w h
tan (— -——+ 7) (I —cosh)
4 4 2

= lim
b0 Qhy
. h
2 tan — sin? —
=tm —2 2 _
h—0 8h? 32
2x a b
a b lim 2| 1+—+—~1
15. ]jm(l+—+—2j =¢2 = e [ X x ]:ez
X—0 X X
= ek=¢? = a=1&beR

1+3x)°-1-x
16. lim
=0 (1 +x)" -1-101x

3
L +3x)2/% -1

: By L' Hospital rul
=0 (101)(1 +x)* —101 (By L' Hospital rule)

2
—§(1+3X)75/3.3 1

- B
=0 (101)100XI +xY° 5050

X

3 .
e¥ —tanx+sinx—1

17. lim
x—0 x"
o e¥ -1 —tanx(l —cosx)
=lim +
x—0 x" x"

Now for existence of limit n should be 3

whereao=1-cosx;asx —> 0,0 —>0

y=.Ja+y ;yP=a+ty = y*-y-a=0

1£V1+4a
T
(neglecting — ve sign as y can not be — ve)

~ 1++41+4a

y 2

{1+m_1}

2

now [= Lim

x—0

a0 ‘(1-cosx)
1—-cosx
[ 2
= Lim M (as Lim X =2)

a0 2-2-0L x>0 ]1—cosx

iy (+40) -1

a0 4a(v1+4a +1)

, 4
T2

. 1 1
. .. n — Lim —— _ —
(rationalising the D) = LM Tido+l 2 ]

19. Lim [(x+a)(x+b) (x+c)]P—x

a’-b’

(usinga=b = s b )

[x*+(a+b+c)x”+(ab+ bc + ca)x +abc]—x’
Tl(x+a)(x +b)(x+ o) +x>+ x[(x +a)(x + b)(x + ¢)]"

lim x? [(a+b+c)+7ab+bc+ca + @} /
X0 X

3
X

2 2 2 3
X

X X X

1/3
) a+b+c ab+bc+ca abe at+b+c ab+bctca abe)’
X[ | 14—+ — |1+ I — —
X X

a+b+c

3
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MATHS FOR JEE MAIN & ADVANCED

20.Letf(n):21 +22 +o +2rl
n“+n+l n +n+2 n“+n+n
consider g (n)
_ 1 2 n
= — et 5
n“+n+n n +n+n n°+n+n
_142+3+...+4n __n@+1)
n’+2n  2(n’ +2n)
gm)<f(n) ..(1)
lity h(n)
1 2 n
= +— Fonens L ——
n“+n+l n"+n+l n +n+1
_ _n(n+l)
2(n* +n+1)
f(m)<h@m) ...(2)
from (1) and (2)
g (n) <f(n) <h(n)

but Limg(n)=Limh(n) :% ;
Hence using Sandwich theorem

Limf(n) = %

21. n< yn* +n+1 <n+1
Hence [\/n2+n+1] =n

1
/= Lim (\/n2+n+1—n) s 7

n—w

23. a, B are the roots of the equation ax> + bx + ¢ =0
> ax®?+bx+c=a(x—a)(x-p)

1im ax24bxtc lim A=) (x-B)
L — X (x-a)

X—o = €

— eala—P)

. .\ SIn X
24. R.H.L.—lgorz[(l—e) " }

when x € (0,h)andh — 0then (1 —¢*) € (-1, 0)

sin x

and <1

sin x
So —1<(1-¢) T<0’

lim [(1—&)5“”‘}:—1
X

x—0"
lim [(1—&)—31“} .
x—0"

L.H.L. - .
lim [(e" -1 Smx}
x—0" X

when x € (h,0)and h — 0, then ¢*—1 € (-1, 0)

sin x

and <1

sin x
So —-1<(e*—1) N <0 So

lim [(e‘—l)smx}:—l
X

x—0"

LHL =RHL.=-1

26.
exp(xln (1 + a—XyD - exp[xln [1 + beJ]
lim | lim

y—0 | x> y

ayy (|, by
(1 * T) ‘[1 + x]
= lim |lim by expansion
yo0 | 2w y
_ Am
y—0

{1 +ay+M.w+ ..... ] —[1 +by+X(X_l).b2yz+‘...]
2! 2!

X2 X2
lim
x> y

2
y(a—b)+y7(az—b2)+ .....

=1i
yggl Yy

=a-b

1

!

(1
sy
= lim +sm—2 =14+0=1

27. lim (xsin{1}+sin
X—0 X

X
X—»0 1
X X

I3
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LIMIT

EXERCISE -2

Part # I : Multiple Choice

1
2x%"sin — + x

1 fx)= Liml—j;
n—oo +X
2sinl for x>1lor x<-1
X
M for x=1o0r -1
X if —1<x<«1

Lim x f(x)=Lim 2xsinl =2
X—>0 X—>00 X

Lim f(x) =2sinl ;

x—-1*

Lim f(x) =1
x—1"

= Lim f(x) does not exist. = (B)

x—l
Lim f(x)=Lim x =0
x—0 x—0

Lim f(x)= Lim 2sinL =0 ]
X— -0 X—>—© X

|x + |
SR T

by = lim |—Tc+h+n|_ L
(A) f=m) =310 sin(-m+h) ~ m>0 —sinh =
B) fm)= lim SRRy IBL

h>0  sin(-w—h) "0 sinh

©) f(—mH=f(-n) So lin} f(x) does not exist

(D) for lim f(x)

. |x + | . 2n-h 2=m
LHL=lim —— = lim — = — =0
xon~  SINX h—0 sinh 0
_lim X+t 7® oy, 2%th 2
RIS x->n' §inx h—0  —ginh 0 ®
LHL # RHL

So lim f(x) does not exist.

X

1-1-2 1-2-1
9. put 6=-1; > <f=D)< >
—1<f(-1)<-1
= f(-1)=-1
0°+0-2 0’ +20-1
———— =_]1= Lim————
o->-1 0+3 o>-1 943

using sequeeze play theorem

. 1(6) ,
e T b Eimf® =1
12. Put _ 8 h
. Put x 3
atanh_asinh
® = lim

h—0 tanh-sinh

tanh—sinh -1
=i sinh
h—0 tanh—sinh
=log,a
) x* +ax —x* +ax
m= lim

> [x? fax +/x2 —ax

2ax
a a
[,/1 +—+«/1 —]
X X
2ax

= —a

gy -

= lm
X—>—0
| x|

Part # I1 : Assertion & Reason

1. Statement-1

/l—cos2x
lim Y2  _ |jm Isinx|

x—0 X x—0 X

= LHL=-1 & RHL.=1
Statement - 2 is true

3
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MATHS FOR JEE MAIN & ADVANCED

2. Forallx, x-1< [x]ﬁ X, where [ . ] denotes greatest
integer function.

1 1
<

]

Multiplying the inequation by x" +nx""' +1 and

:>x“—1<[x"}£x“ = LHS
X

taking the limit as x — o,
We get,
n n-1 n n-1 n n-1
Loxt+nx 41 x"+nx" 41 . x"+nx" +1
lim < lim < lim
X0 x" X0 |:Xn :| X—00 X" —1

Evaluating the limits on the left and right side of the
inequality, we obtain

. X" +nx"" +1 X" +nx"' +1
lm—— — [Im——— —

X—® x" X% x" =1
And hence by sandwich theorem,

X" +nx"" +1
m ——— =1

]

= Statement 1 is false.

3.

EXERCISE -3

Part # I : Matrix Match Type

2 2 2 2
lim tan[e” ]x~ —tan[—e” |x

GV

X0 sin’ x
tan[e’ Jx* tan[—e’ x>
[ [e[z]x]z el [_[e2]x]2
= liIIOI —
x> , sin” x
X 2
X
=[e*]-[-¢e}]=15
. Y > sin X BT 2sinx
() lim {(mm(t +4t+6))—X } - lim {—X
» sinx<x
2sin X [ 2Sinx:|
= <2 = =
X X

li 2sin X
So 0%
X
1

(1+x)" —(1-2x)*

C) lim
© x>0 X +x°
s )
T+ 1= 2 2 Ty
3 2 2!
= li
) X +x’
_1
2
.2 X
. J2 =1+ cos x . 242 sin 4
@) lim=~“"——F """ — lim ——
X0 sin’ x x>0 sin” x

22 sin? X
~lim ———%
x>0 X“ sin” X
16.—.—
16 x
_ N2
8

I3
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LIMIT

4.

5.

{o(ef]

(A) L= lim
h—0 T T
i_;,_h_i
2 2
T
7cos _5+h 7sinh71
= . =

Now cos[2n(1)]=1

oot -1 o - +r+1)
B) k=lm[[5— =lm]] —
oo +1 0 e @+ 1) —r+1)

2 n? +n+1

2
=lim X =—
n>onm +1) 3 3

so cosecH :E = No. of solution is zero

w22, il
—  eX7® X—C =4 = ex—mx =4
= e2c:4 = eC:2

(only positive value)
_eC
= — =_]
2
i 8X #2X)sin/ =% +5
. =
( ) v (_X)3 +(_x)z —x+1
2 \sin(l/ x 5
s z]a(u)‘l T
. X X X
= Xlif{lw | 1 1 1 =k
—1+———+—
<’ &
3-1
M W €
| Iy
(A) putx y y—0 (1"‘3’)
Lim 7yl
e YY) | = (S
Lim Siny+cosy=l
l/y = ey—)o Y =¢

(B) Lim (siny +cosy)
y!
= ®)

Lim cosx—1
x—>0 tan X 2 _1
x2 _ 2
© € - = ©
Lim tan((n/4)+x |~tan(m/4)
D) X0 X
tanx[l+tan((m/4)+x)1]
e X =2 = @)
6. (A) I= Lim & —1¥tx=e*l
x>0 sIn“x 5,
2——Xx
X
1 1 41
= —|:L1m 2_ +Lim x—ez }
21 x>0 X x—0 X
1 . et=x-1
S
x X
I ! L,
2l 274 T T
Lim l@i‘—lj Lim — 2
ex—>0 x\ 3—x :exao x(3-x) _ 23
= 2+3=5
. (tan’ x —x’) - (tanx’ —x*)
© Lip ~
3, o3 3.3
= Lim tan x5 X —Lim tamx5 X
0 X 1442 %43
zero (by expansion)
. (tanx—x) (tan’x +xtanx +x7)
= LII'(I)l 3 . 5
X—> X x
1
=3 x3=1

(D) rationalising gives

(x+2sinx)[\/(x2 +2sinx+1) +\/sin2x—x+1 }

Lim 3 - —
X0 (x*+2sinx+1)—(sin“x —x +1)

. X +sin 2x
2. Lim ——— -

x-0 X° —8in” X+ 2s8inX + X

sin 2x
1+

=2 Lim —%

x=0 sin’ x

_ 2(1+2j —9
+2+1 3

X

3
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MATHS FOR JEE MAIN & ADVANCED

Part # Il : Comprehension

Comprehension—3
1to3

f(x)= lim (COSLJH _ e,}gﬂgc(cos%_l)n

e (T

[

Substituting, n = —-

t—>0

f(x)=e =€ =e ?
gx)=—x*
b= lim (\/x2+x+1—\/x2+l)

. ( X" +x+1-x>~1 ] 1
= lim = —
oo (X2 4x+1+x2+1 2

4l
2 2

gx)=—X ¢ =-x

(0,1) —9x

By observation, graphs of f(x) and — g(x) intersect

each other at two points
Number of solutions is 2.

EXERCISE -

Subjective Type

Using L' Hospital rule

1 1
1 + (tan x)?

im —fm3—
2 i .
wtl=2cos"x | 3r 4cosx sinx 3
4

o )
lim x* sin| In cos—J
X—00 X

x? sin(ln,/cos(n/ x))

=lim

(
= (ln,/cos(n/x)) Xk

4

-2
—tanx 3 sec® x 1

lim f(x) =2

n—o

1

... (2n+1) terms

gx)= +
[\/n2 +2n \/n2 +2n

lim g(x) =2

1
ot
\/n2 +2nJ

...(2n+1) terms

n—xoo

X

ae®* —bcosx+ce”

=2

x>0 X sin x

X

ae* +ce* —bcosx

2

x—0 X

1 1 1 1
—+ + +ot =2
[\/n_2 Vn? +1  +n® +2 Jn? +2n)

I3
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LIMIT

x? x?
a[l +X+;+“'j+c(l —x+;+...}—b+b—bcosx

x—0 XZ
=2

a+c b
=atc-b=0,a-c=0& 5 +5:2

=>a=c=l,b=2

— lim—| cos| —|-1
X0 2 X

Nowputx=1ly =

y=0  2y? 4
1 —/sin2x
7. Im ——
x—>n/ 4 TC—4X
T
I
= lim
HHL=0 n—m+4h
J1—Veos2h /1 ++/cos2h
= X
b0 4h 1 ++/cos2h
i V1 —cos2h 1
= X
b0 4h 1 ++/cos2h
V2| sinh| 1
T 4hx2 4
-1
Similarly RHL=
Hence LHL # RHL limit does not exist.
1+x
ln[ 5 jx3.(4""—x)
10. lim

y [(7 +x)§ -(1 +3x)%]sin(x—l)

2 +h
1n[ jx3(4h—(1+h))
= lim 2

h—0 !
[(8 +h)s -4 +3h)”2]sinh

11.

— lim
x—0 €
11 X
— lim RANILL R
x—0 2 24
lim [,iJri 2_ ]l 1
ex ™0 2 247 T X — g 2

(1~ form)
20T\ qlepel( T
X11m [sm ( ] l] sec [2 b ]
—cos2 =T
limy ™ 0
X cos [2—bx) (_ form)
= € 0
Applying L.Hospital rule
_ 21 ein| 2T
— lim sm[Z—ax] .an(2—bx)2 = lim S ax an
x—0 sm[—zn ] br(2-ax)2 x—0 sm[ 2n } bn
¢ 2-bx 2-bx
e
7COS[ on ] 2a2n2
lim 2-ax] . (2-ax)? ,
= x>0 005[22{;} 22 = ,zfz
%) @x)2 ©

3
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MATHS FOR JEE MAIN & ADVANCED

100
[z xK —100}
12. lim=—~"F—w—=

x—1 x—1

[x+x2+x3+ ......... x'00 100}

x—1

[1+2x+3x2+ ....... +100x”}
1

—lim

x—1
(using L' Hospital)
=5050.

13. Case (i) liIg} f(x)

_im ST {x).cos T (1-{x})
= J2ix} (1-1{x})

~ lim sin”'(1—h).cos'(1—h)

h—0 \/ﬁ (1*}1)

~sin'(1-h)sin"'\/h(2-h)
= lim
h->0 (1-h)2h

Y
im i in"\/h(2-h) e
h—0 }2h h2 \/_
Ctim & iohoz
h—>0 2 2 2

Case (ii) Aim f(x)
x—0"

. sin ' (1—{x})cos '(1—{x})
o0 24 (={x})

T

22

— i “h.cos'h
= lim

r
Sin_ 1,005 THEED
h—>0 2(1 h) h 2

EXERCISE - 5

Part#1: AIEEE/JEE-MAIN

fim Y/ =
x~>1 \/__1

_hmm—l)( Tw41) (54
SIEE] () W)

LJ@-1 Jx+1
gt ) +1

=r=

g /=S L Vat
:y—ilil% x—1 x—)l\/f(x)+1

Applying L- Ho%pltal s rule.

We have,

lim fx) = jm ["2+5—X+3]

x| x? 4 x+2

X im XD
— lim (1+ 4x+1 ) :exaoox2+x+2 _ A
x>0 X" +x+2

n_ n
hmlogx [X]:h-mloﬂ_ﬁmﬂ:o_1:_1

X—>00 [x] x> [X] x—w [X]

log(3 +x)—log3 —x)

lim =k
x—0 X
By L-Hospital's rule,
1 1

- +7
lim3*x 3=x ;2 g
x—0 1 3
We have, lim f@)EX) - fla)-g@)fx)+g@) _

x—>a g(x)— f(x)

i J@8'00 =0 g@)/ () +0 _

= g (- f()

_ J()g'@)—g@)f'@) _
g'(@)-f'(a)

kig'(a) - f'(a)} _
{g'(a)-f'(a)}
=k=4

[> f(a) =g(a) =K]
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LIMIT

12.

13.

mnfg—gja—smx)

x>t (ﬂ? -2 X)3
2

Letx= g—i-y:y—)O

tan(—gj(l —cosy)

= lim 3
y0 (-2y)
2
—tan .2 sin? Y 1 tan > | sin > 1
= lim 2 2 _ fim— 2 . 2| b
y-0 -8)y’ y>032 (y y 32
2 2
2x
. b
Since, lim (1 +3+—2J = 62
X—>00 X X
2(ax+b)
X2 X
- lim (1 n aX-ZI-b]aerb :e2
X—>00 X
2(ax+b)
= lime * =¢°
X—>00
. 2(ax+Db
:llmM:2:>Za:2:>a=l
X—>0 X

Thusa=1andb e R

Question must be in 0 form

(f(5)2-9=0
= f(5)=3

i X @) =2 f(x)
X—a X—a

[9 form}
0

Use L'Hospital rule

_ g 2Xf@) 2% ')

Xx—a 1

=2af(a)—a’f'(a)

I —cos2x B+1)
"xtan4x

4x

14, lim (4x%)

x>0 4x?

@x)

N | —
~
Il
[\S)

1 1 (ian2 1
18. p= lim (1+tan2 \/;)2" = lim ezx[tan ﬁ] =2

x—0 x—0T

e o L
og.p B

1= (n+1) n+2 n+3
19. A -

1 n+1 n+2 n+2n
logl =—| log| —— |+log S SR +log
n n n n

2
logl :J'log(1+x)dx
0

3
logl = Ilogt dt
1

logl = tlogt—j%.t dt

logl =t(logt—1)

logl =3(log3—-1)—-1(logl-1)

=3log3-2
=log27 —loge?

= logl :logg
e

x* x*
a=2, (coefficient of x?=0)
L= 1_
64

3
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MATHS FOR JEE MAIN & ADVANCED

~ lim{(l ~a)x* +x(1—a—b)+1 —b]_4

x>0 x+1
((1 —a).x+1 —a—b+[1 _bD
= lim X )y
X—»00 1
1+—
X

for limit to exist finitely
l-a=0and 1-a—b=4

= a=1 and b=-4.

o Lol el i)

2
a| XX L0 o 2eexii=0
2 6

. . 1
= a11_1)1"10+0L(a) and hmB(a) are = and -1

a—>0"

x? {Bx —(B;)+..}
10. lim =1

x—=0 X3
ax—| X——+...
3!

x° (B—B;+j 1

lim Ca—
(oc—l)x+x———x—+...
3t 5!

As limit 1 = a=1

it n
X+
lim X1n 1( d !
11. .Ilf(X):n*)wn n [ 5 nz]' n (rj
X +T -
r=1 r =1 n
L 1
I x+—
r=1 L
lim =1 n 1
onf()- Jim > In il
n S \n
X2+ 1 . r=1
r=1 L
LG

= len(ﬁjdt
0 1+t2x2

Put, tx = p, we get
Inf(x)=[In 1”’2 dp
0 l+p

N f'(x) ln( 1+x J

fx)  U+x?
sign scheme of ' (x)
Also f'(1)=0.

1 1 (2) .,
= f(zjd(l),f(g}f(gj,f(2)<0
'O @ _, (4] ,.[3
Also- 6y T F) ln(loj 1“(5]

(4 FG) Q)
=1 — P S St
n(6j<0 I3 1)
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LIMIT

D)
Inx
lim sec — . ®nx = |im
x—1 x—1 T
CcOS—
2X
1
) < 1 2
= lim = n2
> msin—-.——.In2  nln2 nin
A)

RHngmlmmflww“m:&hn(hﬁfhle
—0° —0*

LHL = Tim h (-h— 12 = Tim (h(1+h)°=1

Required limit =1
©

sinx* —x*cosx* +x%
-1-2x%)

lim
X0 < (ezx"

. sint—tcost+t’
- lim —/—— ——

t—0 t(eh —1—2t) {Let <
tt R
[—+ """ J_t(l_"‘— ..... ]+t5
3! 5! n
= lim . : 4
0 t(1+2t+4t+8t+16t .—l—ztj
PERPE B s 5
BRI TR TEE
; 6 2 5! 4!
- 8t*
2t3+7+
_ 62 _c+3_)
2 126
©
_ Inx
1
Iim (x )lnsmx = lim elnx+ln¥ e
e x—0"

10. (A)
S, : true
logx
S, : 11m Jx (logx)2= 11 ( g )y
X 2
2logx.—
. logx
_ X _ -
= lim ——% - lim 4 5
. 1/x .
= lim (-4) —g lim /x =0
x— 0" _l 32 x— 0"

) sin x
S, : Since 0< T <1 forall x nearto 0
sinx | _sinx
X X
lim sinx
x—>0 X :1

S,: When x — oo, through the values nm,n € N

1 2
then - X COZS -0 S, is false
X

11. (A,B)
(A) lim |:X+1:|
2

x—>0" x—0"

0, lim [2x+l} =0
3
1in01 [f(x)]=0

: 1y 1 1y 1
(B) lggl (x+zj =5 lg(? (2x+§j =3

f(0) = f(0%) " lin(} f(x) does not exist

© linol f(x) does not exist so [ling f (X):| does not exist.

X+l |:2X+;:|
. 2
L d =0 lim =——= =
) lim = =0, i T =0
i [EOO1
x—=>0 X

3
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MATHS FOR JEE MAIN & ADVANCED

12. (A,B) 16. (B)
e el = 1o aiee] 0
lim Sin(tant)  ;, tant lfﬁ? sin”! {x} than sin' {0—h}
t—0 sint ~ t-0 t - -
= lim sin' (1—¢{h})= =
lim sin(cos x) - h—0 2
22 cosx Lim sin ' {x} = Lim sin" {0+h} = Lim sin' {h} =0
X—> — h—0
lim m — DNE f(0") = £(0") so limit does not exist
=0 x Statement -1 is true, Statement-I1 is true but not explaning
1 statement -I.
lim —COSX _
t—>mn/2 < 17. (D)
13. (B,C) Obvious
By standard results 18. (A)
Statement-I :
14. (O nx
- o ai/x +a12/X +al3/X +oralx
( X ) limit |1+ -1
=| — X—»0 n
) 2+x
s a1 a1 alf*—1
= lim f9 = lim ( ; j <himit o T fimit e 1 ..., Hmite 1
X—> 0 X—> 0 24X X—¥0 X—¥0

_ 1Ina; 1na
e le 2

2x 3
= lim (1+ X _1j =a,.2y....... a,
o 2+x Statement-II : Similarly

. 2 . 19. (A)
_ Xlg;loozx[*m] _ X&%*(ﬁ] _ et 3 41
Statement-I1 is true. Also 1im _X i
) ol (x—1)(x-2)
1 1 2
Also lim f(x) = [—j =— i 1 3x"+1 _
! 39 and I h(x—2) ~
15. (A, D) = f(1N=0 & f(2)=2
IfxeQ 20. ()
n!nx — multiple of © ; 2 22 3 X2
cos(n!mx) — +1 hm X3+ 3 +F+ ..... +F
1+1=2
. P+22 434+
ifx ¢ Q cos((n! nx) be any nubmer between —1 & 1 = S = &
lim [1+ [any no between —1 & 1]2™] 1 |
11=1 o X(x+D(2x+]) B ( xj( xj
. Sn_ 11337 x° = T 6
!
o3

Statement-11 is correct only when R.H.S. does not take

any indeterminate form.
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21. (A)=> (1), (B)—>(r), (O)—(q), (D)—>(p)

2
X

j (f(t) - t)dt

() —t o
A) lim dt=lim -—
(4) x>l !(X_1)2 x>l (x-1)7°
lim 2x(f(x*)-x?%)
T x>l 2(x-1)
_ lim f(x*) - x> +2x*f'(x?) - 2x> _4
x—l 1
lim M - lim |y E
(B) n— o 2 n— o + 2
) 41/[1_1 iml 4l/n_1 i )
:enlgnoo 2 esz 1/n ezl 4 =2

. 2x
(©) fx)= lim — tan"! (nx)=x, x>0

Am [f(x)—1]= Am [x—1]=-1
x—>0+ x—>0+

—> 0 =1

®) 7im {Zﬂ_ Aim [1—21—& ~o

22. (A) > (r), (B) > (q), (C) = (p), (D) > (q)

. fz(a +x) " 1im[7f2(“")’f(a)j
(A) lim | ———= = CPHO xf(a)
x>0 f(a)
Lim P2 @r0~(F(@)?
= x>0 X =t
k=4
lim cos(tan”'(tanx))
B) - -
X—)E X ——
cos(tan”' (tan(;c + h)]
lim
h—0" h
cos[h - nj .
lim — A 2) _pip S0
h—0* h h—0" h

© lim SEESXED iy

() lim

sin(cosx +1)

X1 X X
COS| —
2

(ZCosgj =1x0=0

sinx

xe™ —¢*sin”' (sinx)

x>0 sin? x —x sinx

X sinx—x
. xe e -1
=lim — L — =1

x>0 sinXx SInX —X

. lir})} f(x) = finite

= }glg (0 +h) = finite

sinh+ae" +be™" +cln(1+h)
— lim

Jm 0 = finite

ath — 0, Numerator — a + b and Denominator — 0
RHS is finite

atb=0
= b=-a .. (i)

sinh+ae" —ae™ +cln(1+h)

0 = finite

Now, lim
h—0

: h ~h _
sinh N a(e’ -1 . e -1 N cln(1+h)
— lim h h h h

h—0 h2

= finite
at  h— 0, Numerator > 1 +a+a+c and
Denominator — 0

RHS is finite

1+2a+c=0

- ¢=-1-2a (i)

m sinh+ae" —ae™ —(1+2a)In(1+h)

()

= finite

h0 h?
(by L’Hospital’r sule)

W (1+2a)
(1+h)

cosh+ae" +ae”

lim 5
h—0 3h

3
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MATHS FOR JEE MAIN & ADVANCED

—sinh+ae" —ae™ + (1+ 2?)
. (1+h?)
lim
h—0 6h
Numerator must be =0
1+2a
O+a—a+ —(1)2 =0
_ 1
AT
23.
1. (A)
1
Fromeq, (i), b= )
2. (B)
and from eq. (ii), c=-1+1=0

3. (O)

24. 1.(B) 2.(C) 3.(D)

f(x)= lim[cos\/gJ = lim[1+{cos\/g_1n
n—o n n—o n

lim {cos\/z—l n — lim_2sin2 l\/g n
en%oo n — e n—o 2\n

{l 5] X
. 2\n : In
2l “2plim, Zi _x
=e n —e n_,. 2
y=f(x)=e*?,x>0 range=(0, 1]
g0 =lim (1-x+x e ¥
1

i
=€ =e* VxekR
h(x) = tan™" (g (f(x))

x 1

5 = ®ny = x=20n v

1

= f*l(x):20n; ; 0<x<1
y=gx)=e
Xx= @ny = g'(x)=onx

1
gl(ZUIEJ'_.n(zhl(—Jj for 0<x<1
X X

h(x) =tan™! (ln(lné])
X

Inf(x) lim -x/2 1
x—»O*]ng(x) x=>0" X 2

1.

2. domain ofh(x)is (0, 1)

3. h(x)=tan' (®n(®n 1/x%)) 0<x<l1
1
I<—5 <w = O<.n—2 < oo
X X
—oo<®n (On(1/x?))<o

range of h(x) is (-n/2, /2)

o [sinx |+ o ™" |cosX|

25. a= lim lim

n
noo gyt

a"+o”

|sinx |+ a " |cosx |
l+a™

=lim lim
n—oo g1*

o |sinx |+ a"|cosx|

b= 1lim lim

no® g51”

n

o +o”

o’ |sinx |+|cosx|

=|sin x|

= lim lim - cos x|
N o gl o™ +1
U T 2n
c= lim = |1+ cos—+cos=—+......... +cos
0= 4p 2n 2n
(n-Dr
5 | sin—cos 1 T
:!1_{10164— p 1 —sinzcos
n sin —
4n

1
b+c— 5 =|cos x|
f(x) =max {|sin x|, |cos x|, E}

1
range of f(x) is {T, 1}
2

for 0<x<1

I3
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LIMIT

26. (7) 3 ' 5
im ———— lim
_ exHO tanx—x _ eX—>0 sec® x—1

11510 (\/x4-1-21x3+3x2 +bx+2 _\/x4 +2x° —ex® +3x—d)

=4 lim _6x
2
rationalizing = ¢ 02secxtanx — &3
3 2
_ lim \/ : (a : 2)x 2+(3+c)x -\7(]:; 3)X3+(2-|2‘d) cotl(loga Xj
e X" +ax’ +3x +bx+c+vX +2x —cx” +3x—d a
29. Limit XX ;as [log_zxj 0
=4 N NN
oo . log, x
Limit is finite so degree of N* must be 2
So, a-2=0 = a=2
then divide N & D, both by x> and [l a ]-) o (using L’opital rule)
0g, X

. - 2 2
lim B+c)+(b-3)/x+(2+d)/x .
X—® a 3 b 2 2 ¢ 3 d s l=——=1

X X X X X
30. (2)

=4

= 1
3tc H((Zr—l)4+4)
724 = <c¢=5,a=2andb,deR =l

e H[(2r)4 +D

r=l1

. . ;
57 Lim s1n3x+i2+b _ Lim sm3x+ix+bx
x>0 X X x—0 X 1 1
QoD+ = @D Q) Q1)
3Slg3x +a+bx’ e
_ o1 X
- x> —((2r—1)2+5j —@2r—1)

for existence of limit 3+a=0 = a=-3

- ((2r—1)2+(2r—1)+%J ((Zr—l)z—(Zr—l)Jr%j

x—0 X3
1
2r— 1)+ —
sint—t = oD 4
= 27. t3 +b = (3x=t)
_ (<2r—1)2r+1j [(Zr—l><2r—2)+1j ........ 0
27 9 2 2
—-=4b =0 = b=-
6 2 1 1
44— — 44— 2_ 2
w Now  (2r)*+ 4 2r)*+ 4 +(2r)*~(2r)
28. (3) 1Y’
1 tani{_1 _[(2r)2+zj 7(21‘)2

lim ([£(x)]+x2) TN = Lim (1+x2) X

= ((2r)2 +2r +%j ((Zr)2 —2r+ %)

X
= lim (1+x2)@nx—x
x—0
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MATHS FOR JEE MAIN & ADVANCED

1 1 1
= (nt+ rin (2r(2r+1)+5) (2r(2r—1)+5)

Now by equation (i) and (ii)

n

1
H((Zr—l)(2r—2)+2j

P= r=1 —

n

H(Zr(2r +1)+ ;j

r=1

1 1 1 1
> (3.2+2j(5. 4+2j ....... ((2n—1)(2n—2)+2)
(2.3 +;j(4.5 +;j ....... [(2n—2)(2n—1)+;j(2n(2n+l)+;j

1

1
2.(2n(2n+1)+2j

= P=

as lim n“P exists
n—oo

1

= lim n*

1 exists
1o 2.(2n(2n+l)+2j

— =2 and lim pep=
n—0

x| —

Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035
+91-9350679141



